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DISCUSSION
Experimental cardiac hypertorphy can be produced by a number of different methods. In the present experiments, Goldblatt et al.'s technique was used for the following reasons: (1) there is little operative risk, (2) sustained hypertension of sufficient severity can be produced , and (3) possible effect of some chemical substances which might influence cardiac metabolism can be excluded . The heart weight and total heart muscle volume of rats in the hypertensive group 10 weeks after operation increased by more than 25% of that in the control group. From the result and the course of hypertension, the heart in the present experiments is in an initial stage of cardiac hypertrophy. It is important to distinguish between the stages or phases of hypertrophy.
Karsner and his associates,8 and Lowe and Bate9 found that the diameter of the muscle fibers was increased in human hypertrophied hearts. This finding was considered strongly to support the concept that heart muscle cells did not divide and were only enlarged in hypertrophy. Rakusan and Poupa10 counted the number of muscle fibers and capillaries in experimental cardiac hypertrophy of rats produced by aortic stenosis. They stated that the cardiomegaly as observed in their experiment was due to hypertrophy, because of a significant decrease in the number of both capillaries and muscle fibers per mm2 of the histological section. Linzbach11 made a histometrical study on human hearts and stated that there was an increase in number of muscle fibers and of cell nuclei in the hearts beyond the critical heart weight. He assumed consequently a hyperplastic process in cardiac hypertrophy. This is almost the only report asserting hyperplasia of heart muscle cells from histometrical studies.
Our results showed a significant increase in the total number of heart muscle cells as well as that of interstitial cells in the hypertensive group. The increases were 27% and 23%, respectively, of those in the control group. The total number of muscle cells and that of interstitial cells were clearly proportional to the heart muscle volume. The number of heart muscle cells and that of interstitial cells in a unit volume were the same in both groups. The result is in agreement with our finding that the thickness of muscle fiber and the length of each muscle cell are the same in both groups. This means that there is no enlargement or hypertrophy of the muscle cells. All these indicate that the increase in heart muscle volume in the hypertensive group is due to the increase in number of heart muscle cells, but not to hypertrophy. These results well agree with the chemical determination of DNA content of the whole heart muscle and microspectrophotometric determination of DNA content per each nucleus in experimental cardiac hypertrophy. 12 These findings are contradictory to the previous concept. As mentioned above, cardiac hypertrophy produced in the present experiments is that in an early or compensated stage. It is not likely that hyperplasia of heart muscle cells proceeds further. If the same load continues to act on the heart, the hypertrophy of heart muscle cells will finally occur. It seems that the enlargement or hypertrophy of muscle cells may also be observed, if similar examinations are done in a later stage of experimental cardiac hypertrophy. Conversely, if the total number of heart muscle cells was estimated in other previous investigations, the increase in the cell number, beside hypertrophy of muscle fibers, might have been found. Unless the total number of heart muscle cells is estimated, it is impossible to know whether the heart muscle cells are only hypertrophic or hyperplastic as well.
It is interesting that the number of interstitial cells increases proportionally with the increase in number of the heart muscle cells. The ratio of the number of interstitial cells per heart muscle cell is constant.
Since the endothelial cells were not discriminated from true interstitial cells, definite correlations between the heart muscle cell and endothelial cell or interstitial cell could not be established.
